The Bambili maars are twin contemporaneous maars embedded in trachytic rocks. The two maars are separated by a low lying inter-Maar dome whose inner walls dip towards the Southern Maar. The Bambili Northern Maar (BNM) contains water and its floor is found at an altitude lower than the Bambili Southern Maar (BSM) (50 m) which is swampy and drains into the BNM. Both maars have very steep vertical walls. Three different units are identified in the area. Unit 1 is 1 m thick sequence, characterize by the presence of matrix supported fine-grained fallouts (ash and lapilli size) with stratified diffused bedding planes. This unit is further subdivided into three different layers: L1, L2 and L3 from bottom to top with increasing sizes of particles respectively. This layer shows reverser grading and its grain sizes rarely exceed 2 cm and this unit shows no depositional structures. Unit 2 is an unstratified unit predominantly made up of tephra deposits. Within these deposits are found blocks of sizes ranging between 2 and 10 cm of different petrographic types. They include scoria, basalts, trachyte, and granite cognate. The last unit, Unit 3 is distinctly stratified characterized by well sorted, heterolithologic, graded bedding layers which are matrix supported. Base on the composition and grain sizes, this unit was subdivided into 7 horizons: h1 -h7. Within this unit, two sequences of deposits are distinguished: U1 and U2. Both sequences are characterized by alternation of lapilli and tuff beds. The clast comprises of juvenile materials, mudstone which are highly vesicular and altered rock 
Introduction
Maars are characterized by steep-sided walls which cut below the pre-eruptive surface. They are commonly filled with water and surrounded by low-lying outward-dipping ejecta layers whose thickness thins are away from the vent rim. A maar's physical attribute is closely related to its mode of formation. In cases where a substantial disruption takes place below the surface, the ejection of material opens temporalcavities that collapse to forma maar [1] [2] . Maars originate from a "wet" eruption (phreatomagmatic) when magmacomes in contact with external water source e.g. ground water [3] or a surficial body of water [4] . Two types of maars can be distinguished; hard-substrate and soft-substrate maars, displaying distinct surficial expressions [5] [6] . The former is produced when magma interacts with water in fractured or jointed aquifers, and the latter formed when magma interacts with wet unconsolidated sediment or pore aquifers with high permeability [5] [6] . The study of maars has been intensified worldwide, laying more emphasis on the eruption energy and hazards related to the history of their formation [2] . Also, researchers study maar volcanoes to acquire paleoclimatic data and underground mapping [7] .
Volcanic activities in Cameroon are localized along the Cameroon Volcanic Line (CVL), which is a major lineament in Africa about 1700 km in length and 100 km wide trending NE-SW [8] [9] . The CVL is made up of an oceanic and a continental sector. The continental sector is dotted with at least 40 lakes [10] (Table 1) , some of which are maars. Some studied maars along this line include: Nyos [11] , Monoun [12] , Barombi Koto [13] , Barombi Mbo [14] and Debunscha [15] Bambouto [16] . These mountains constitute the volcanic centers of the Western Cameroon Highlands (WCH) [17] and they are characterized by the predominance of felsic lavas over mafic ones [18] [19] . All rest on a Pan-African 
Methodology
This paper presents the physical volcanic history of the Bambili twin maarson the WCH and focuses on its mode of emplacement. Field investigations were made on different deposits in and around the maars in order to identify and classify the different pyroclastic materials ejected. From field photographs and field observations the relationships between the maars were described especially morphological parameters like size and height. The layers of the different pyroclastic units were differentiated and described taking into consideration their contrasting internal features such as grain size distribution, thickness, relative sorting, structures and components (juvenile and non-juvenile). Clasts size determination, shapes and types were limited to qualitative appreciations and a pre-hypothesis for the mechanism of emplacement conceived. The findings in this paper will greatly enhance the understanding of volcanic history of maars in the region and along the CVL.
Results

Geomorphic Features of the Bambili Maars (BM)
The BM is a bowl-shaped depression with steep-sided walls that cut through trachytic rocks and surrounded by a rim which decreases in radius away from the vent. The Bambili northern maar (BNM) is situated 50 m below the Bambili southern maar (BSM) ( Figure 2 ) and both are linked by a stream [24] . Field observation and data treatment of (DEM) clearly reveal that the BSM has a larger 
Field Description of Inner Wall Deposits of the Bambili Maars
The inner deposits considered here are those found within the maars. Different types of deposits were identified within the inner walls.
• Xenoliths; these are large boulders of trachytic rocks (Figure 4 • Explosion breccia; these deposits were observed around the outlet of the BNM and at the foot of the escarpment within the BSM. The explosion breccia is coarse grained, chaotic pyroclastic deposit consisting of coarse angular Generally, the two maars are separated by a trachytic intra maardome. The exposed part of the dome shows that the inner walls are dipping towards the BSM ( Figure 5(a) ). This phenomenon is also noted on the western inner walls of the BNM, (Figure 5(b) ).
Stratigraphic Units and Associated Pyroclastic Facies
Three main stratigraphic sections were examined since the maar rims are completely covered by vegetation and the exposed columns at the borders of the maars are predominantly made up of pre-maar units. Two sections were examined on the western inner wall of the BNM and one section examined on the eastern inner wall of the BSM. 
Field Description of Outer Deposits
The outer deposits of the maars are poorly represented and characterized mostly by scoria, ash and lava flow. Scoria deposits are found interbedded within the ash. The ash deposits lie at about 1 km away from the maar (Figure 9 ). The scoria has numerous vesicles of various sizes and shapes (Figure 9(a) ).
Discussions
Volcanic History of the Bambili Maars
The study of volcanic products emitted from these maars reveals that three volcanic eruption styles (effusive, strombolian and phreatomagmatic) contributed to their formation. The effusive eruption here is represented by aa lava flows which outcrop as blocks and boulders with size ranging from 30 cm to 2 m in diameter. It has an estimated thickness of 10 m. The flows outcrop about 1.5 km from the maars and also as blocks in tephra deposits of the BM. The strombolian eruption gives an origin of two tephra cones. These deposits consist of scoria bombs, lapilli and cinders with massive bedding. The tephra has abundant vesicles giving the lapilli and scoria a cindery appearance. They are asymmetrical having an average height of 140 meter with their slopes dipping at 11 -15 degree. During phreatomagmatic eruption, uprising magma comes in contact with water and generate enough pressure which triggered an explosion. Pre-existing lava fragments of about 3 cm were deposited closed to the BSM while finer cinder and ash fragments were deposited in the eastern direction to form unit 1 above. Air fall deposits on the west formed unit 3a graded-stratified phreatomagmatic deposit.
Simulative Formation Model
These maars were formed simultaneously from uprising magma which came in contact with ground water. This was followed by a series of lava flows which produced layers of lava and pyroclasts, then followed the collapse of the walls forming escarpments which surrounded the maars (Figure 10 ). The vents are slightly tilted towards the NW which is testified by the huge volume of tephra and lava deposits towards this direction.
The BNM contains a lake which suggests that the eruption cut through the water table represented today by the level of the water it contain, while the BSM is swampy and its water drains into the BNM. The differences in the altitude of the maar floor of both BNM and BSM clearly explain why water drains from the BSM into BNM. The inner walls of both maars are surrounded by step escarpments. The chilled lava layer existing within the maar products (unit 3), suggests that a significant temperature difference existed between melt and the country rock at the initial contact [25] and equally the addition of water into the system. The abundance of accidental clasts in this unit indicates hydroclastic mechanisms that are characteristic for shallow phreatomagmatic eruptions. This unit is equally characterized by poor sorting and lacks fabric structures. This is usually attributed to high particle concentration rather than turbulence [28] . The elongated and angular crystals here considered as non-juvenile crystals may have been derived from the fragmentation of accessory or accidental lithics [28] , and so, during the formation of the maar, the already formed crystals were destabilized and crushed while others remained large and the material then became consolidated after to form the whole mass. According to [33] such larger elongated crystal sizes may result from higher cooling rates at higher ejection velocities which blocks are seen at the surface.
The columnar jointed trachyte in the Bambili areas are similar to that described in Cancarixphrea to magmatic volcano in Spain [34] , in which the columnar jointed rock formed the highest point on the volcano. Aspects of the BM are similar to some geological features along the CVL. Similar subvertical prismatic trachyte exists at the borders of the Lefo and Bambouto caldera [35] .
Conclusion
The Bambili maars are emplaced within trachytic rocks. The swampy BSM situated at a higher altitude than the lake (BNM). The main eruptive styles are effusive, strombolian and phreatomagmatic which formed deposits such as xenoliths, explosion breccias, bombs and blocks, polygonal columns and lava flows.
The studied maars deposits revealed three stratigraphic units. Unit 1 was characterized by the presence of fine-grained fallouts (ash and lapilli size) with diffused bedding planes. Unit 2 was made up of non-stratified tephra deposits composed of coarse lapilli with variable fragment sizes of different petrographic types and Unit 3 was marked by coarse grained lapilli interbedded with lapilli tuff and mudstone with abundant juvenile fragments. The proposed model for the emplacement revealed that the maars were emplaced simultaneously from two adjacent vents. This was followed by a succession of lava flow and pyroclastic ejections. The finding of this work shall give a perspective for geochemical and geochronological analysis to be performed on these formation to expound on the sequences of events.
